Na+/Ca2+ exchanger 1 inhibition abolishes ischemic tolerance induced by ischemic preconditioning in different cardiac models.
Ca2+-handling disturbances play an important role in the genesis of myocardial ischemia/reperfusion (I/R) injury. Ischemic preconditioning (IPC) is a powerful strategy to induce tolerance against subsequent ischemic episodes. IPC signaling pathways may be triggered by Ca2+ ion. Since Na+/Ca2+ exchanger 1 (NCX1) participates in modulating intracellular Ca2+ homeostasis, here we further defined its role in I/R and investigated its potential involvement in IPC-induced cardioprotection. In isolated ventricular cardiomyocytes, perfused rat heart and H9c2 cardiomyoblasts, I/R produced a significant cell injury, assessed by measuring extracellular lactate dehydrogenase (LDH) and, for the whole heart, also by estimating myocardial infarct size area. Characterization of cell death revealed the involvement of apoptotic processes. Interestingly, I/R challenge induced NCX1 protein upregulation. In NCX1-transfected H9c2 cells, exchanger protein upregulation was accompanied by an increase in its reverse mode activity. The effects of I/R on extracellular LDH and infarct size area were drastically reduced by 1μM SN-6, a selective NCX1 inhibitor. Moreover, SN-6 also prevented I/R-induced increase of NCX1 reverse-mode activity and protein upregulation. These results suggested a deleterious role of NCX1 in I/R-induced cell damage. In both isolated cardiomyocytes and perfused heart, IPC followed by I/R afforded cardioprotection, reducing extracellular LDH release and limiting ischemic area extent. Interestingly, NCX1 blockade (1μM SN-6) completely abolished IPC protection against I/R, leading to exacerbation of cell injury, massive infarct size area and restoration of NCX1 protein expression. These findings suggest that NCX1 is deleterious in I/R, whereas it may be beneficial in promoting IPC-induced cardioprotection.